RCA HF TRANSISTORS 


sae 


RCA-40235, 40236, 40237, 40238, 40239, and 
40240 are high-frequency transistors of the silicon 
npn type, intended primarily for use in the tuner 
and if-amplifier circuits of vhf television re- 
ceivers. These devices are also useful in con- 
munications equipment operating at frequencies up 
to approximately 260 Mc/s. 


Types 40235, 40236, and 40237 are vhf types, 
for use as rf amplifier, mixer, and local oscil- 
lator respectively, in TV tuners covering Channels 
2 through 13. Types 40238, 40239, and 40240 are 


for use in 45-Mc/s picture-if amplifiers. 


These devices feature high gain-bandwidth 
products, very low feedback capacitance, and low 
cutoff currents, in addition to the high-tempera- 
ture operation capability of silicon. 


RCA-40235 through 40240 utilizea hermetically 
sealed metal case which is electrically isolated 
from the transistor electrodes. The case is pro- 
vided with a fourth lead, which may be connected 
to an rf ground: point to minimize collector-to- 
base interlead capacitance and coupling to other 
circuit components. 


Absolute Maximum Ratings: 

40236 
40238 
4O240 


40235 
40237 
40239 


COLLECTOR-TO-BASE VOLTAGE, VcRo . 35 max. V 
COLLECTOR-TO-BASE VOLTAGE, Vcpy 

(Wen = 1 ¥) «0 we wt te 35 max. V 
EMI TTER-TO- BASE VOLTAGE, VEBO - - 3 max 
COLLECTOR CURRENT, Ic ..... . 50 max. mA 
TRANSISTOR DISSIPATION, sole 

At free-air u 180 max mW 

temperatures te o 520 ¢ <2 =) = s See Fig.1 


FREE-AIR TEMPERATURE RANGE: 
Storage and Operating... 


LEAD TEMPERATURE (During 
soldering): 
At distances not closer than 
1/32 inch to seating surface 
for 10 seconds max. . 


Fig.1 -Rating Chart for RCA 40235, 40256, 


40237, 40238, 40239, 40240. 


M735 40236 


40237 40238 
40239 40240 
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HIGH-FREQUENCY 
TRANSISTORS 


Silicon NPN Types 
For TV Tuner and 
lF-Amplifier Applications 





Features: 


e high gain-bandwidth products: 
f _ 1200 Mc/s typ. for tuner types 
T= 900 Mc/s typ. for if-amplifier types 


e very low collector-to-base feedback 
Capacitance: | 
Coh = 0.5 pF typ. for amplifier and 
mixer types 


e low cutoff currents: 
ICBO =20 nA max. at VCB=! volt 
for all types 
e operation to 175° C 
e hermetically sealed 4-lead metal package 


e all transistor electrodes electrically 
isolated from case 


® case may be grounded by means of separate’ 
lead to minimize interlead capacitance 
and undesired coupling 
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40235, 40236, 40237, 40238, 40239, 40240 
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L1 -Tunes with 10 pF @ 216 Mc/s andhas an unloaded 
G@ of 150 


Turns Ratio for Base Tap = 2.88 
Turns Ratio for Itnput Tap = 5.36 


Lo -Tunes with 12 pF @ 216 Mc/s 


Adjust the unloaded Q of Lg to reflect 890 ohms 
at the collector with the 50 ohm load discon= 
nected. Adjust Czy so that the 50 ohm load is 
reflected as 775 ohms at the collector with a 









“A resultant collector load of 410 ohms. o 
€ Vec 247.5 V 
| 92CS-13158 
Fig.2 -216-Mc/s Power Gain and Noise Figure Test 
Circutt for RCA-40235. 
TYPE VIDEO 
INGO OUTPUT 


Tt" 





S 
Vec = +15 V 
SIGNAL AGC 
| GENERATOR 
[40-50 Mc | 92CM-13159 
C1» Co, Ciys C29 = 10 PF Cig = -120,.pF Re, Riz» Rig = 1000 22 
Co, C3 = 12 pF Cov,. Ugg "1.2 PF Ro» Riu» R19 = 47 Q 
Cy = 13 pF C19 = 0.01 uF Rio» Ris = 1800 22 
C5 = 180 pF R1, Ro = 502 Roo = 33 22 
Cer Cow Cit, Coa. CyK = 0.005: pF R3 = 68,000 Q Ro1 = 4700 Cr 
C7 = 4.7 pF Ry» Rs = 18,000 0) 
Cig = 56 pr Re, Riae R17= 10 2 RFC, = 10 wH 
C13 = 6.8 PF R7» R1i» R16 = 10,000 0) RFC2 = 10 wH 
C Fig.3 -Typical 3-Stage 43.5-Mc/s Amplifier Circuit. 
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40235, 40236, 40237, 40238, 40239, 40240 


DESIGN DATA FOR IF TRANSFORMERS AND TRAPS SHOWN IN FIG.3 


ALL COILS ARE WOUND OF FORMVAR*, OR EQUIVALENT, WIRE ON 9/32—INCH 0O.D. 
FORMS EMBOSSED OR TAPPED TO ACCOMMODATE 1/4 x28 THREAD SLUGS, 0.375-INCH 


LONG, MADE OF ARNOLD 


ht? 122 
Primary (T4): 
Secondary (T2): 
Coupling link: 
T3: Single-tuned transformer 


TYPE SF OR EQUIVALENT MATERIAL. 


Double-tuned, overcoupled transformer (K = 1.73 Ke), with link coupling 
o Turns No.30, : 

same as primary 
1 turn No.26, wound over ground end of primary 


close=-wound 


1 turn No.30, wound over ground end of primary 


Primary: 10 turns No.26, close-wound 
Secondary: 

Tu: Single-tuned transformer 
Primary: 


from ground end. 


41 turns No.26, close-wound, tapped at 1 turn 
DC collector-—supply voltage 


is connected to tap; neutralizing capacitor (C13) 
is connected to ground end 


T5: Single-tuned transformer 
Primary: 
Secondary: 

Li: 39.75-Mc/s trap 
12 turnsNo.30, close=-wound 

Lo: 47.25—Mc/s trap 
9 turns No.30, close-wound 


* trade Mark, Shawinidan Products Corp. 


144 turns No.30, close-—wound 
7 turns No.30, close-wound next to ground end of primary 


* arnold Magnetics Corp., Los Angeles, Calif. 


OPERATING CONSIDERATIONS 


The maximum ratings in the tabulated data are 
established in accordance with the following defi- 
nition of the Absolute-Maximum Rating System for 
rating electron devices. | 


Absolute-Maximum ratings are limiting values 
of operating and environmental conditions appli- 
cable to any electron device of a specified type 
as defined by its published data, and should not 
be exceeded under the worst probable conditions. 


The device manufacturer chooses these values 
to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, 
environment variations, and theeffects of changes 
in operating conditions due to variations in 
device characteristics. 


The equipment manufacturer should design so 
that initially and throughout life no absolute- 
maximum value for the intended servise is exceeded 
with any device under the worst probable operating 
conditions with respect to supply-voltage vari- 
ation, equipment component variation, equipment 


Lainie 


control adjustment, load variation, signal vari- 
ation, environmental conditions, and variations 
in device characteristics. 

The flexible leads of the 40235, 40236, 40237, 
40238, 40239, and 40240 are usually soldered to 
the circuit elements. It is desirable in all 
soldering operations to provide some slack or an 
expansion elbow in the leads, to prevent excessive 
tension on the leads. It is important during the 
soldering operation to avoid excessive heat in 
order to prevent possible damage to the devices. 
To absorb some of the heat, grip the flexible lead 
of the device between the case and the soldering 
point with a pair of pliers. 

When dip soldering is employedinthe assembly 
of printed circuits using these devices, the 
temperature of the solder should not exceed 255° C 
for a maximum immersion period of 10 seconds. 
Furthermore, the leads should not be dip soldered 
within 0.031" of the metal case. 

The devices described in this bulletin should 
not be connected into or disconnected from cir- 
cuits with the power on because high transient 
currents may cause permanent damage to the devices. 


















COMMON-EMITTER CIRCUIT, BASE INPUT. +++ 
FREE-AIR TEMPERATURE (Tea) = 25°C = ECC 
FREQUENCY (f) = 216 Mc/s 

EMITTER MILLIAMPERES (Ig) = - 
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INPUT RESISTANCE (Rj) —2 x 100 
oO 
INPUT CAPACITANCE (Cj) —PICOFARADS 


COLLECTOR-TO-EMITTER VOLTS (Vc) 


92CS-I3161 


Fig.4-Typical Input Characteristics at 216 Mc/s 


for RCA-40235. 


COMMON-EMITTER CIRCUIT, BASE INPUT. Spree 


FREE-AIR TEMPERATURE (Tra)= 25°C HTT 
FREQUENCY (f) = 216 Mc/s EERE 
EMITTER MILLIAMPERES (Ig) = -2 
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OUTPUT CAPACITANCE (Co) — PICOFARADS 


COLLECTOR- TO-EMITTER VOLTS (Vc_e) 
92CS-13167 


Fig.6-Typical Output Characteristics at 216 Mc/s 


for RCA-40235. 












COMMON-EMITTER CIRCUIT, BASE INPUT. 

FREE~-AIR TEMPERATURE (Tea) = 25°C 

FREQUENCY (f) = 216 Mc/s 

EMITTER MILLIAMPERES (Ig) = -2 seueaa 
ase 



















EXTRINSIC TRANSCONDUCTANCE (gm)—MILLIMHOS 
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Fig.8 - Typical Extrinsic-Transconduc tance 


Characteristics at 216 Mc/s for RCA-40235. 
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40235, 40236, 40237, 40238, 40239, 4O240 






COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-—AIR TEMPERATURE (Tra) = 25°C 
FREQUENCY (f) = 216 Mc/s 
COLLECTOR-TO-EMITTER VOLTS (VcF) = 10 
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INPUT RESISTANCE (Rj) —2 x 100 
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EMITTER MILLIAMPERES (Ie) 
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Fig.5 -Typical Input Characteristics at 216 Mc/s 
for RCA-40235. 






COMMON -EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (Tra) = 25°C 
FREQUENCY (f) = 216 Mc/s 

COLLECTOR -TO-EMITTER VOLTS (Veg) = IO 
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Fig.7-Typical Output Characteristics at 216 Mc/s 
for RCA-40235. 


COMMON-EMITTER CIRCUIT, BASE INPUT. — L-+4++4+14 


FREE-AIR TEMPERATURE (Tra) = 25°C PEP rrr 
FREQUENCY (f) = 216 Mc/s 
COLLECTOR-TO-EMITTER VOLTS (Vc) =10 
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Fig.9-Typical Extrinsic-Transconductance 


Characteristics at 216 Mc/s for RCA-40235. 
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40235, 40236, 40237, 40238, 40239, 40240 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (Tra) = 25°C 
FREQUENCY (f) = 45 Mc/s 

EMITTER MILLIAMPERES (Tg) = -3 
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INPUT CAPACITANCE (Cj)—-PICOFARADS 


COLLECTOR-TO-EMITTER VOLTS (Vcg) 
92CS— 13163 


Fig.10 - Typical Input Characteristics at 45 Mc/s 


for RCA 40238, 40239, 40240. 






At 
FREE-AIR TEMPERATURE (Tea) = 25°C 
FREQUENCY (f) = 45 Mc/s 
EMITTER MILLIAMPERES (If) = - 
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OUTPUT RESISTANCE (Ro)—2 x 1000 








COLLECTOR-TO-EMITTER VOLTS (Vcg) 
92CS-I3170 













COMMON-EMITTER CIRCUIT, BASE INPUT. REE EE 


Fig.12 -Typical Output Characteristics at 45 Mc/s 


for RCA 40238, 40239, 40240. 


PEE eee COMMON-EMITTER CIRCUIT, BASE INPUT. 


= 25°C 


FREQUENCY (f) = 45 Mc/s 
COLLECTOR -TO —-EMITTER VOLTS (Vc_E) = 


INPUT RESISTANCE (Rj) —2 x 100 


-—2 -3 -4 -5 -6 -7 
EMITTER MILLIAMPERES (Ie) 


Fig.11-Typical Input Characteristics at 45 Mc/s 


for RCA 40238, 40239, 40240. 


COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE (Tea) = 25°C 
FREQUENCY (f) = 45 Mc/s 

COLLECTOR =TO-EMITTER VOLTS (Vf) = 12 
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Fig.13 - Typical Output Characteristics at 45 Mc/s 


for RCA 40238, 40239, 40240. 
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INPUT CAPACITANCE (Cj) —PICOFARADS 
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OUTPUT CAPACITANCE (Co) —PICOFARAD 
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40235, 40236, 40237, 40238, 40239, 40240 
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Fig.14 -Typical Extrinstc-Transconductance Charac- 
teristics at 45 Mc/s for RCA 40238 


— ae 


92CS -13204 


40238, 40239, 40240. 


COLLECTOR-TO-EMITTER VOLTS (VcF) 
nor for any infringements of patents or other rights of third 


Information furnished by RCA is believed to be accurate and re- 
liable. However, no responsibility is assumed by RCA for its use; 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 


Fig.16 - Typical Feedback Capacitance Characteristics 
for RCA 40235, 40236, 40237, 





40235, 40236, 40237, 40238, 40239, 40240 


DIMENSIONAL OUTLINE 


40235, 40236, 40237 
40238, 40239, 40240 


.240 
i. 220 PA. — 
210 


‘170 | 
.030 
s MAX. 
MIN. 
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046 a > 048 
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DIMENSIONS IN INCHES 


TERMINAL DIAGRAM 


Bottom View 


Lead 3-—-Collector 
Lead 4—Connected to 
case 


Lead 1-—Emitter 
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